Introduction
In neonatal physical therapy care units the aim is to improve pulmonary conditions, reduce airway resistance and increase lung compliance in order to reduce the respiratory workload imposed on newborns (NBs), aiming to improve the respiratory mechanics and neuromotor development (1) .
Some of the indications for physical therapy in preterm and term neonates are the aspiration syndromes, respiratory distress syndrome, pneumonia, atelectasis and prevention of mechanical ventilation complications (2) . Thus, through bronchial clearance and pulmonary re-expansion techniques, physical therapy can provide improved respiratory function in order to facilitate gas exchange, correct the ventilation-perfusion ratio and prevent or treat pulmonary complications (3) .
The literature states that babies who are born prematurely are more likely to have neuromotor dysfunctions, as they are more susceptible to periventricular hemorrhage and periventricular leukomalacia (4) .
Data from the Brazilian National Health System (SUS) classifies newborns according to gestational age: preterm, less than 37 weeks of gestational age; term, between 37 and 41 weeks and 6 days of gestation; post-term, more than 42 weeks of gestational age (5) . Regarding the criteria of risk, the Ministry of Health classified newborns born with less than 2500g as underweight; those born weighing less than 1500g as very low birth weight and newborns with birth weight less than 1000g as extremely low weight (6) .
Newborns of extreme low weight or extreme prematurity are more immature and, therefore, suffer more frequent and more serious complications. They are at high risk of developing neuromotor and sensory deviations and sequelae. The most common consequences are: developmental delays, learning disabilities, behavioral disorders and cerebral palsy (7) .
The aims of this study were to describe the profile of newborns that underwent physical therapy and to relate the neonatal care with birth weight in a Neonatal Intensive Care Unit (NICU) in the period July 2011 to July 2013.
Methods
This was a quantitative, descriptive and retrospective documentary study. It was approved by the Research Ethics Committee of the Hospital de Clinicas de Porto Alegre (HCPA), under authorization number 130,452.
The population consisted of newborns admitted to the neonatal inpatient unit of HCPA. The sample was composed of the NBs who received respiratory and/or motor physical therapy in this institution, from July 2011 to July 2013.
The mean number of babies hospitalized in the neonatal unit per month was 78.5. Of these, 13% underwent respiratory and/or motor physical therapy. The sample size was calculated to be 160 babies over the period of two years, using a sampling error of 5% and 95% confidence level. The sample size calculation was performedusing the SAS 9.3 program.
For the data collection, a survey was conducted in the medical records. The variables recorded were: birth weight (in grams), gestational age (in weeks), Apgar at the first and fifth minute (0 -10), gender (male and female), mode of delivery (cesarean and vaginal), use of exogenous surfactant (yes or no), day of life that physical therapy began (days), use of mechanical ventilation (yes or no), noninvasive ventilation (yes or no), high frequency ventilation (yes or no), inhaled nitric oxide (yes or no), length of hospitalization in the unit (in days), reason for physical therapy request (atelectasis, mucus retention, surgery or motor stimulation), hospital discharge condition (cured or in treatment) and death during hospitalization (yes or no).
Inclusion criteria were newborns hospitalized in the NICU and receiving respiratory and/or motor physical therapy from July 2011 to June 2013. The exclusion criterion was not having undergone respiratory and/or motor therapy during the period stipulated.
Data were grouped into five categories according to birth weight (≤ 1,000g, 1001-1500g, 1501-2000g, 2001-2500g, ≥ 2501g), birth weight being the best default predictor forthe immediate and future health of the newborn (8) . The variables were analyzed using mean and standard deviation for the continuous variables and simple frequency for the categorical variables (9) .
Results
Of the total of 1,884 newborns admitted to the NICU, within the stipulated period, 168 (13.9%) underwent respiratory and/or motor therapy. Table 1 shows the relationship between the percentage of NBs and birth weight. Table 2 shows the characteristics of the sample according to birth weight. Of the 168 infants that underwent physical therapy, 137 were born at the obstetric center of HCPA (81.5%) and 31 were transferred to HCPA (18.5%); 17 of these babies died during the neonatal hospital stay (10.1%). Table 3 presents the reasons for the therapy request, these being: atelectasis, mucus retention, surgery and motor stimulation Table 4 presents the data on hospital discharge condition according to birth weight. The discharge condition was categorized as "cured", when the infant did not require oxygen therapy, physical therapy or airway aspiration in the domicile, and "in treatment", when there was a need for care, such as oxygen therapy, physical therapy or airway suctioning.
Feeding route, whether oral or orogastric tube, at discharge from the neonatal unit was recorded. In such cases, the proposal is not to vent aggressively and to use for only a short period (14) . Several mechanical ventilation modes are available for preterm infants. The choice of method and strategy should be based on knowledge of the physiology and pathophysiology of the disorder presented and the prevention of lung damage. Non-invasive ventilation can be used for treating atelectasis, oxygenation improvement, reducing the respiratory workload, preventing alveolar collapse and improving secretion removal efficiency (15) .
According to the study by Tsai et al. (16), mechanical ventilation for more than 15 days increases the risk of cerebral palsy disorder and attention deficit/ hyperactivity disorder, even without injury to the brain. It is known that respiratory support via mechanical ventilation is important and necessary for the survival of newborns, however, poses risks (14). The GA was described by Favero et al. (17) as a factor that affectsextubation failure and reintubation, being inversely proportional to the age. This may be related to the anatomical and physiological immaturity of the respiratory system (18) .
When the patient is undergoing MV, there is accumulation of secretion leading to increased airway resistance and respiratory workload, changes in ventilation perfusion and consequent atelectasis, delaying the MV weaning process (19) . Atelectasis is a frequent lung condition that can increase the predisposition of the child to infectious complications and the need for increased ventilatory support (oxygen, mechanical and/or non-invasive ventilation) (20) . Respiratory therapy,including bronchial hygiene techniques and positioning in the bed, has been shownto be an important resource in the MV weaning process (21) .
Thoracoabdominal rebalancing is a technique that aims to encourage ventilation and promote the removal of pulmonary secretions and clearance of the upper airways, through the reorganization of respiratory muscle synergism, which is lost in lung disorders. It is based on positioning, mobilization of costovertebral and costochondral joints, muscle stretching, manual support to increase intra-abdominal pressure and myofascial maneuvers conducted to minimize the use of accessory muscles, re-educating the respiratory system that is overloaded in neonatal pathologies (22) .
The occurrence of pneumothorax in the extremely low birth weight group was 13.8% and 16% in the group with birth weight 1001-1500g. Pneumothorax
Discussion
In the sample stratified by birth weight, it was observed that the death percentage was inversely proportional to gestational age (GA). The group with birth weight ≤ 1000g had a higher incidence of death, 11 (30.5%), compared to the other groups. The Apgar score less than 7 at 1 and 5 minutes is considered a risk factor for mortality (10) . The study by Piccoli et al. (11) also showed a high incidence of prematurity and low birth weight with consequent morbidity and mortality.
Silva et al. (12) found that variables associated with death until the 27th day of life were type of delivery, notusing antenatal corticosteroids, preeclampsia, birth weight < 2500g, Apgar score < 7 at 5 minutes, endotracheal intubation, and notusing exogenous surfactant. For these authors, death was determined by the conditions of the pregnancy, delivery and the newborn.
The group considered extremely low birth weight, or birth weight ≤ 1000g presented a mean gestational age of 26.9 weeks and the group with birth weight 1001-1500g presented a mean gestational age of 28.4 weeks. The general immaturity can lead to dysfunction in any organ or bodily system, and the premature neonate may also suffer impairment or complications throughout their development.
All 36 infants of the extremely low birth weight group required respiratory support, with 72.7% receiving non-invasive ventilation (NIV) and 16.6% high-frequency oscillatory ventilation (HFOV). Of the group with birth weight 1001-1500g, 68% of the newborns required respiratory support, with 100% NIV and 8% HFOV. A multicentriccohort study by Vendettuoli et al. (13) in Italy, including 2,465 preterm infants with GA between 23 and 30 weeks, showed a reduction in mechanical ventilation and an increase in the use of NIV, accompanied by a decrease in mortality and bronchopulmonary dysplasia. This highlights the importance of NIV use in newborns with extremely low and low birth weight.
In newborns, the use and duration of MV are associated with several complications, including infection, pneumothorax, bronchopulmonary dysplasia, increased risk of death and poor development prognosis. Therefore, it is important to minimize the use of MV and give preference to the use of NIV whenever possible. However, for premature newborns with pulmonary complications MV is still often required. establishment of bonds, for which communication is essential (28) .
The physical therapy rehabilitation was designedfor the evaluation and prevention of kinetic functional changes due to the MV and NIV intervention (29) . An evaluationshould be performed to determine the care priority of the NB, taking into account the individual characteristics. The pregnancy history and labor conditionsshould be considered, as well as the neurological and respiratory evaluation. The overall aims of the care include the diagnosis of alterations in psychomotor development, prevention of deviations from the norm,provision of sensorimotor stimulation, prevention or treatment of respiratory and/or musculoskeletal complications andthe provision of information and guidance for the parents.
Integral care for babies and their families has become one of the best practices observed during hospitalization in NICUs. Since 1999, the Ministry of Health has been implementing the Kangaroo Method, which is a humanized care policy for very low birth weight newborns. The method proposes the humanization of neonatal care based on four basic principles: sensitivity toward the baby and his/her family, respect for individualities, promoting skin to skin contact through the Kangaroo position and involving the mother in caring for her child. Babies participating in the Kangaroo method have better sensorimotor responses, lower degrees of stress, and better spontaneous reflex responses (30) .
Conclusion
Babies with low birth weight (< 2500g) constituted the profile of NBs who underwent physical therapy, which is directly related to higher incidence of death and pneumothorax and the increased use of mechanical and non-invasive ventilation. The main reasons for the physical therapy request were atelectasis and retention of pulmonary secretions. The physical therapist should provide humane care to the newborn, and be aware of integral baby care.
A limitation observed in this study was that the data related to some variables could not be evaluated, such as mechanical ventilation, ventilator-associated pneumonia, ventilator settings for extubation and extubation failure rate. Thus, it is suggested that further prospective studies be conducted with postdischarge follow-ups. is more common in the first 48 hours of life, especially among preterm newborns (23) . It can be associated with respiratory distress syndrome, meconium aspiration, pulmonary hypoplasia, and even ventilatory support (24) .
In the present study, the physical therapy care commencedaround the second week of life, varying bya few days between groups according to birth weight. The main reasons for the physical therapy request were due to atelectasis and retention of pulmonary secretions. It was also observedthat there were more requests for care in the newborns weighing up to 2500g, compared to the group with birth weight equal to or above 2501g.
Among the complications associated with low birth weight and extremely low birth weight there are neonatal infections, respiratory distress syndrome, retinopathy of prematurity, perinatal anoxia, periintraventricular hemorrhage, periventricular leukomalacia, metabolic disorders, necrotizing enterocolitisand patent ductus arteriosus,with the development of bronchopulmonary dysplasia in the long term, this being one of the most important chronic complications in preterm survivors (25) .
It was found that approximately 20% of the newborns required some assistance,such as oxygen therapy, physical therapy or airway suctioning,after discharge from the neonatal unit. For this reason it is important to inform the family about the care that will be needed after leaving the hospital. Oxygen therapy in the domicile is a growing practice for pediatric patients, especially in cases of bronchopulmonary dysplasia, cystic fibrosis and bronchiolitis obliterans (26) .
It is important to monitor the psychomotor development in premature newborns after hospital discharge. The most common sequelae in the first years of life are: cerebral palsy, mental retardation and sensorineural losses, such as visual impairment and hearing. There must be individualized supportive care that respects the personalityof the NB and encourages the participation of the family (27) . Multidisciplinary outpatient treatment,including physical therapy, speech therapy, psychology and occupational therapy, is critical in trying to prevent or minimize the presentation of motor and cognitive development deficits.
Family-centered care is an approach that contributes to competence in the care and the well-being of the child. Among its structuring aspects is the
